A new instrument for solar bi-dimensional spectroscopy, the Interferometric BIdimensional Spectrometer (IBIS), has been successfully installed at the Dunn Solar Telescope of the National Solar Observatory (USA-NM) in June 2003. This instrument is essentially composed of a series of two Fabry-Perot interferometers and a set of narrow-band interference filters, used in a classic mount and in axial-mode. It has been designed to take monochromatic images of the solar surface with high spectral (R ≥ 200 000), spatial ( 0.2 ), and temporal resolution (several frames s −1 ). IBIS has a circular field of view, 80 in diameter and, with suitable interference filters, it can be used in the wavelength range 580 -860 nm. The wavelength stability of the instrumental profile is very high, the maximum drift in 10 hours amounting to 10 m s −1 . In this paper the criteria used in the design and the expected instrumental characteristics are described.
Introduction
It has become increasingly evident that many quiet and active solar phenomena demand, to be properly studied, measurements over a two-dimensional field with high spectral, spatial, and temporal resolution.
The spatial resolution, of course, depends primarily on the diameter of the telescope entrance pupil as well as on atmospheric seeing. However, as far as the spectrometer is concerned, to completely exploit the telescope resolution, three conditions must be at least satisfied: i) the instrument itself must not impair the optical quality of the telescope; ii) the detector must allow a suitable spatial sampling; iii) the exposure time must be sufficiently short to reduce the effects of atmospheric distortion and allow the application of image reconstruction techniques.
Moreover, a high spectral resolving power (R ≥ 200 000) is also required, to suitably analyze narrow photospheric lines, and a high temporal resolution (several frames s −1 ) is demanded to observe rapidly evolving active phenomena. We also need a sufficiently large field of view (FOV), to easily study active regions, a sufficiently extended wavelength range, to offer a broad choice among lines with different diagnostic power, and, finally, a high wavelength stability, to provide a good reproducibility of the selected spectral points, also in long observing runs, (e.g., oscillatory phenomena).
F. CAVALLINI
Unfortunately, it is difficult to simultaneously meet all these, sometimes conflicting, requirements. So, a high spectral resolving power implies a lower photon flux on the detector, forcing an increase in the exposure time so as not reduce the photometric accuracy. However, in this case, both the temporal and the spatial resolution decrease. If the exposure time exceeds some tens of milliseconds, the seeing cannot be frozen, with a perceptible reduction of the effective spatial resolution. In reality, two different methods can be used to compensate for the seeing effects: adaptive optics (AO) and/or some post facto techniques. AO allows long exposure times, but it is only effective on small FOV's, with a typical size of 10 . For larger areas, post facto techniques must be used (destretching, phase diversity, speckle interferometry, blind deconvolution, etc.), all nevertheless requiring images where the spatial information has not been completely lost. Exposure times sufficiently short to freeze the seeing are therefore required.
In conclusion, an imaging spectrometer, with simultaneously high spectral, spatial, and temporal resolution is a photon-starved instrument. To have therefore a photon flux per resolved element, such as to not compromise the photometric accuracy, it is mandatory that such an instrument has the largest attainable throughput and transmittance.
To this purpose, the Fabry-Perot interferometer (FPI) seems to be a good candidate: in fact, thanks to its large area and to the modern dielectric multi-layer coatings (with very low absorption coefficients), this device has both the required characteristics. Moreover, other points in favour of the FPI are its high achievable spectral resolution, similar to that of a grating spectrograph, and its rapid wavelength tuning, if piezo-scanned.
Notwithstanding, only a few multi-FPIs for ground-based solar bi-dimensional spectrometry have been built in the past. The first one was the triple-FPI of the Culgoora Observatory (Ramsay, Kobler, and Mugridge, 1970; Loughhead, Bray, and Brown 1978) , which however was never really operative.
Two hybrid systems, both using a FPI in series with a tunable birefringent filter, have been built in Göttingen (Bendlin, Volkmer, and Kneer, 1992; Bendlin and Volkmer, 1995) and in Florence (IPM: Italian Panoramic Monochromator) (Cavallini, 1998) . However, the main limitations of these instruments are their slow wavelength tuning and, primarily, their low transmittance, due to the birefringent filter. Recently, three new multi-etalons have been built. The first one is TESOS (Telecentric Etalon SOlar Spectrometer), a double-FPI spectrometer which, since 1997, is operating at the Vacuum Tower Telescope (VTT) on Tenerife (Kentischer et al., 1998) ; in Spring 2000 TESOS was upgraded to a three-etalon system (Tritschler et al., 2002) . The second multi-etalon is an improvement of the original Göttingen instrument, where the tunable birefringent filter has been replaced by a second FPI; this instrument is operative now at the VTT (Koschinsky, Kneer, and Hirzberger, 2001) . The third one, described in this paper, is the Interferometric BIdimensional Spectrometer (IBIS), a double-FPI recently built at the INAF -Arcetri Astrophysical Observatory, with the contribution of the Department
